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{54)^m<0^m 5.11-i;^t KniP-Ov^ [b.e] [1.4] f Vp^frSLtJ^KR^flc^-a-^i-^EISi^fiaife 



(57) Abstract 

The 5,11 -dihydrodibenz[b,e] [1,4] oxazepine 
derivatives represented by chemical formulae 
(1 and 2) and analogues thereof have a calcium 

channel antagonistic activity and are useful in 
the treatment or prevention of intestinal 



diseases such as gastrointestinal tract 
dyskinesia, in particular, irritable bowel 
syndrome. 
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mmm 

5, 1 1 -i^b KDi^^^^/ Cb, CI. 4:i :t^^-^^>mmi^Rv^B$,m 
mmi^mmmmcD x o rjimmim.<D^myL\±^Vimm:Lmm * 5 , 1 1 - t k n 

i^^y^J Cb, eD CI, 4:1 ;r^-9-^ft:>il^<t:x -€-<D3i:f*:^t4it:> mm-^tt^ 
{3 sT-^ ^ n s ^ ©^x (i n f> OTK^ai^st;^ c *i * i: ^ s 

^J;t«s 3-D •y/-?i^|«Fm040 4359 Al-^Kltt. 5, ll-i^MYuV 
-<>'J i^h, eD CI, 4D ^r-tf t^>^#<*:;{jsi^W{3^b-CJiitRt4^W1-S 

(Quinn, P. ^) s Brit. J. Pharmacol 1994, 112(Suppl.), Abst 573P Sti^y 
';;^ej(Wallis R.M. ?>) > Brit. J. Pharmacol 1994, 112(Suppl.), Abst 574P 

ictt. ±Mmmw-(D-mr^^^ (s) -5- CI - {A-/^v^iyy ^ 

t^p u 2 — f -5, i i -i^b h'DS^^>y Cb, e) 

CI, 4:1 5^THfb> VU-f >^^3t)J|^Ifi|CD^^<£W-r2>Cli:SII^UTV^So 
ffl -r S d i: A^*^;^<7)— OT' o o 

So ci®j;d:fej^a<^£&#(c(i. trQ3>j>ms IIT^^ ^mm. mm- 
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•So 

5!3 ;i/ i/ o A 5^ )]^t^imi±. ¥mmm^mmim ^^•r^^tti*^m'^<Dm 

^ilKt^^^^<^S¥^c;t^^?*S^^^^^^•r^^S [Am. J. Gastroenterol., 80,31 
7(1985), Gut. 28, 1609 (1987), J. Clin. Psychiatry., 48, 388 (1987), Phar 
macol. Ther., 60, 121 (1993)] o ViJ^i^iSiafi^. i3J\/->^ A^^' ^J\^minM(D 

>t^T'fei)o z<DXorjict.iy^. mitmMmmmmm&. <i^izmm.\±mmmm(D 
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V^y^J Cb, eD CI, 4D 3r:^-9-H?l^>^#f*:s ^(OitH^m^i^. WM^m 
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mriy^. ^l±R''tR'\ R"i:R'\ R''^R'\ # b < ttR " R ' 
iZtj:-oX-0 (CH3)„ 0-a (nttls 2Xi±3) ^^1^. Y' 
-i^^m^. Xfit HD:^ri^^^>^fe*U AttCHj . CHOH. CO. 
OcDV^-rn5f)>> BtiCHz . X{iCH0H^DV^■r^^3iP. 5i{iA-Bd^'CH = CH 
*^Us DfiCHz . CHz -CHi XttCHz -CH^ -CH2 S^fo D 

±bB-^^[i-I] tc^b'ttSR' ~R' (0<£!glT;i/rr:^i/»i:bt:y:. 
M(Dm.mm.i^ 1 ~ 5 cD*(D7!)^$?^ U < . ct 13 #f ^ U < {iT;u:^;i/^(D;^«t!c** 1 

~3(>Dt)®'^S>So ^fes R' ~R' <DT)l^)\yTS. ymt-i^Tits "E^TJU^ 

1 ~ 5 ® *cDds$f ^ L < X J: 13 iff ^ U < 1 ~ 3 o^feo 
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<. R' . R' StJfR' dS7K^J^^T-2fe5©*JSf^bV^o *^H^-e^i^ R' 

-e^^tlS (R) - 5, ll-yth'P-5 - CI - C2- (4-£^^5^;i/T^ 
y 7a:-;i/) a:^^;!.:) i^^>v^ Cb, eD CI, 4) 

•t^'^'\i\^y. (R) -5, 1 1 -i^t KD- 5 - C 1 - C2 - (4 
TXJy^-)V) :n^;i/:} - 2 - 1 P U S^'^^V^ Cb, eD Cl, 

4 3 :t*-9-lfl:^>^ (R) -5, 1 1 -i^t KP- 5 - C 1 - C2 - ( 3 -i^^ 
=f-}\/TX ^ y - 2-\^U i^—Jlj^^-Jl^i i^^>'J Cb, e;) 

Cl, 4D :t=^rit-lft:>> (R) -5, 1 l-i^t Hp-5- Cl - C2- (3 
-p<^;i/T^ y - 2 -tfp u s^^>^/ Cb, 

Cl, 4D :t=¥1?-lft:>> (R) - 5, ll-i^bHP-S - Cl - C2- 
(2-2;^^;U7'^y7ii^;i/) - 2 -t^P U i?^>'J 

Cb, e: Cl, 4D :t*-t^-t?f>x ^a#:S^{c:I^^^tlS Cin^OT^XJi-^n 

5 



wo 99/12925 



PCT/JP98y04071 




6 



wo 99/12925 



PCT/JP98/04071 




<b^tJ cm v§i^4Ji^ScD#<£T. ±BB-^^[III-1] T'^^tlS^NPy 

oL—y^)]/^, T-bhrihU;K h;i/3i>, dpe^u^^ 'OH?^. 
Rji^'^^it. iimo-c- 1 5 o'Cs jfjticliM- 1 0 o'c<D«gHT*tft>nso 
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JSi^S. mm^li^'^(Dmni^m^t^it^^ Cin a^^coysm, [J. Med. Chem., 7, 

609 (1964)] izj^^mmx'^^o 

fflV^T> i^«]<3D??^ CEPO404359Al-^D 5o 
^^^^Ufc ( E P O 4 0 4 3 5 9 A 1 ^St>' Tetrahedron, 37, 2173 (1981))o 
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=3p;Hb-r s c: h J; o T * ^ ti s o 



c 
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Tm{*^b-r'fb^i^ cx :i sKvAtt-fb-^i^ cix:) ^mmy^mit. ^sjItc^ 

f •5»{wJ;«5> -fb-^t) CX :i 35iiM^ Cxii : <&ilM-rSo r;i'^;Hb{*^Nny> 

itT)l^}l'PT}\^^)l h i/^— h^<Djl^<DT;U^;Wb^J*ffll^Sd^^ 

;Wb^«^ iiiSi^^ -a-fe^tcM^t- i>MjFcT;i/:3p;Wb t <t -3 T^^J:iff ^ c: i: **ai 
3feSo i;T;i.:Jr;i/i*:?£f#S®-&{3{i. 'fb^fg Cxn iJ^^it^f^ CX D ^MUs 
MicYb^il^ CXII D -vfc2S!Pg•e#^^-c*«^:<. R" RXJFR' t^m\:>i&mT)v^ 
)i&(Dm^i±i^^mx'mm. it-^^ cxii d 'Nil^v^T*<fcv^o 

±ia— jilS^[I-II]{-*5lti.R"~R''o>'^D^>ll^i:L''C{is 7 u/^M^s 
yssu^i^:?';!^^-'!^:^^ -o (CH2)„ 0-ahUT(i> ^ 

A-B-D(±CH0H-CH2 -CHz s CHz -CHOH-CHz s CH = 
CH-CHz ^ CO-CHh -GHz . O-CH2 -CH2 XttCHz -CH2 
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-CH2 ®v^■rn*»***f*b^^o 

~R''{i7klg/i^>fe*bs XiiR"SU^R"*^-)itl-*o-C-0 (CH2)„ O- 
S (nttl. 2X{d:3) ^^f®***? ^ bV^o X> R"3&S7K^li^x R'^d^/Np 

S>tJx R"St;fR"~R"*S7Jc^ll^T•^■Sc^»^f)S^^f*b^^o X{iR"**T^y» 
XttT;i/dp;i/T^yST"fet)s R''~R''*s7K^Jii^r♦^s<D*^^ff^b<.^o en 
^(Doib. ^l${cjtftbv^'^b^i^^i> TiB^^-C^^nS (R) -5, 1 l-5<?h 
h-D-5 - [1- C3 - (4-^ hdps^7 3i^;i/) rov''?^- i--f;i/D -2- 




OMe 



1 2 
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u o -r c 3?)5t? § s o 

1 3 



Wt) 99/12925 PCT/JP98/04071 

mt'^RjB(Omni:im\f^rzih'^m cm {i^&ftlOT?^ [J. Med. Chem., 7, 
609 (1964)] {CJ:t)Mjt-e#5o 
^fes ±gB-JlSi^[III-II]T-^^ixS/ND>y>'fb!^{i. T-DU^. bh'p:^i/ 

ffllNTx ^^co^Ji CEPO404359Al-^D l^ifl DTiii^T« ^ So 
^^^^Ufe ( E P O 4 0 4 3 5 9 A 1 ^SUf Tetrahedron, 37, 2173 (1981))o 




1 4 



wo 99/12925 PCT/JP98/04071 

-fb^t; cm ^^^S^^'s ±HB-flS^ Civ-ii D T-^^tiSN- t-:rhipi/ 
CV-II D O-fb-^i^^^lKbs OV>T-II5iiS^^bT-J8S!^ CVI-II ') (Dit^m^m. 

So 

y^}\^mM. ^U-OMx U>rJ^^x M^IM. ^:ii>'^ii^ S^i-t^^^s 



wo 99/12925 PCT/JP98f04071 

;b^js mmu mmu mm. im. ^^u^^mu mmm. mM. m^nu m. 

Ttt. ;^^o-Xs v^h-Xx i^Vti. -fe;i/P-:?^. ^ 

10 0 omg^ llBl~icIl|{c^{tT^s-%^-rn{^J;v^o 
cm^fi^ij 1 D 

(R) RXf (S) -5, 1 l-S^b h'D-5- ( 2 -lio p<^;i/) 
'^>^>^ Cb, e) CI, 4:) :t^1t-l?tr> 

T;^^f>M«tT^ 6 0 %7Jc^fb:^ h U "i^A (1. 4 4 3 6mmol) 
=3p-b->-ei5fertLfc^x i^^^JV7.Jl7t--^-> ]^ (lOOml ) Ic^^SU 5, 11 

HD$;'^>>/ Cb, eD CI, 4D :^=^-t>-l?l:^ > (H. L. Yale, et al, J. 
Med. Chem., 7, 609(1964)) (6. Og, 3 0mmol) <£SP;ts SO-CT-BO^ 
mm^Vtco ccD^rSt- (R) -N- t -:/h^i/:^;U5}^-;i'- 2 -t^D ij 
;i/^^;vh$/l/— h (12. 8g^ 3 6mmo 1) h* (6 0 

1 6 
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A^D-Y' v'^-tdftu mm:r.^)it-^^'^> (1:11) (Dm^mm-^ 
mtai^xmm^m&^^i^. (r) -5, 1 i-i^t hp-5- [i- (t-:^ 

-2-t^DUi?:^;i/^^;i/] i;'^>\/ Cb, eD CI, 4:) 
:t^V-if\^> (2. 57s, 2 2%) ^m^o 

(R)-5, ii-i?th*P-5-Cl - (t -:7'h=3f^i'*;uji^-;b) - 2- 
l^p U5^-;i/^^;i/] Cb, CI, :r=3f^it^?t>'4 0 OmgO 

(1.5ml) mmi^4Mi^mi^y^^'^>mm (i.smi) sin^> ^ 

(2 0ml) {3^g|l¥U^ h U J^^^l^r^ > (0. 1 6ml> 1. Immo 1) ifeiP;?.. 

l£^U »ETt?^ja£*g5feU ^HeJS^^^gHBYb^^^ (R) -5, 1 1-i? 
b KD- 5 - ( 2 - fn U i^— ^l'^^^;!/) i^^>^>^ Cb, eD CI, 4:i yt^V- 
-t?l^> (2 8 0mg. 9 6%) *^#feo 
ESI /Mass : 281 [M+H*] 

NMR(CDC1,)<5 : 1.40-1. 48(1H, m), 1.50-1. 90(3H, m), 2.55(1H, b), 2.76- 
2.96(2H, m), 3.28-3.38(lH, m), 3.62-3.82(2H, m), 5.33(2H, s), 6.75-6.83 
(3H, m), 6.97-7.03(2H, m), 7.10-7. 15(1H, m), 7.24-7.32(2H, m) 

iRifilt- (S) -N-t->^h=^5^*;i/4^-;i/-2-t:pUi'*-;i/^5^;bhi^u 

— ^Sffl^^T> (S) -5, 1 1-i^t HP-5- (2-t:PUi^:^;i/^^;i') 
Cb, CI, 4D :t^V-i£\^>t:mrzo Ci<Di)(Dl^±mtm-(D 

C^^iJ 1 D 

(R) - 5, ll-i^bh'P-S - [1- C2 - {4-i^^^JVT<^yj^- 
;i/) - 2 - tTP U i^^>'J Cb, e:) CI, 4D 
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T-bh-hU;!/ (20ml) r^lZ (R) - 5, ll-2^tKD-5 - (2-1:^ 
o Ui^-;i/^5^;i/) i^^^^J' Cb, eD CI, ::r=^it-lft:> (^S!ifi?iJ 1 )( 4 
2 Omgs 1. 5mmo 1) ^ 2- ( 4 -i?^^;i/T ^ ^ 7 3i5^;i/h$/U 
— h(640mg. 2mmol). i^^:^ hU'^A(210mg, 2mmol)s 
B^iti-h^)^2:< (3 0mg, 0. 2mmol) ^JPx.^ 9 0 "Cf 1 4 ^P^Mii 

i;^DD/^>/2M/^5'y— (5 0:1) {cgS;t-C^aiSff •:> 

^m^mti^xm^ntc (2 4 0mg. 37%) o 

NMR(CDC1,) 6 : 1.57-1. 87(4H, m), 2.20-2.30(lH, m), 2.47-2.58(lH, m) 
2.73-2.79(3H, m), 2.94(6H, s), 2.99-3.10(lH, m), 3.16-3.26(1H, m), 3.35 
(IH, dd, J=9.4, 13.0Hz), 4.10(1H, dd. J=3.6. 13.0Hz), 5.21(1H, d, J=11.7 
Hz), 5.33(1H, d, J=11.7Hz), 6.72-6.85(3H, m), 6.86(2H,d,J=8.7Hz) 6.92- 
7.08(3H, m), 7.14(2H, d, J=8.7Hz), 7.20-7.35(2H, m) 

cm&m 2 D 

(R) - 5, - [1- C2- i4-i^?i^)l^T^^y:^- 

-2-t:o i^^>'J Cb, e:i CI, 4D yi-^V- 

(R)-5, ll-i^tKD-5-Cl-C2- 7 J^- 

- 2 -l^P U Cb, CI, 4D :t^V- 

•iftr>2 3 SmgOi^^nn^^y (10ml) mmiz 4Mmmi>^^V->0. 6 
ml^mX. S^P^tiifUfe^. ^irJK^feMJEg^bfco 

1 8 



Wb 99/12925 PCT/JP98/04071 

Hi^ilbTWfc (2 0 4mg^ 7 3%)o 
Mj^: 1 6 4- 1 6 9-0 
ES I/Mas s : 4 2 8 [M+r] 

NMR(CDCl3) <5 : 1.90-2. 30(4H, m). 2.77-2.88(lH, m), 2.95-3.05(lH, m), 
3.10-3.28(1H, m), 3.16(6H, s), 3.42-3. 54(2H, m), 3.58-3.70(lH, m), 3.86- 
3.96(1H, m). 4.23(1H, dd, J=7.2, 14.1Hz), 4.67(1H, dd, J=5.4, 14.1Hz), 
5.14(1H, d, J=12.6Hz), 5.29(1H, d, J=12.6Hz), 6.80-6. 90(3H, m), 7.00-7.14 
(3H, m), 7.20-7.33(2H, m), 7.40(2H, d, 8.7Hz), 7.74(2H, d, 8.7Hz) 

(S) - 5, 1 l-i^th'o-5 - [1- C2 - (4-i^^^JlT5.^y j^::^ 
JV) -2-y^u^Ji^~)l^^)ll t^-<>'J Cb, CI, 4] Tt^V- 

(S)-5, ll-i/tKP-5 - (2-l^DUi^-;u^^;i/) i^^>'J Cb, 

CI, 4]] :r^-t^-ifi^> (mmmi) *fflv\ mmmitmucD^mzx^) 

nmit-^m^mrz (3 8%) o cco'bcDitmmmKDit-^mtm-cDNMR&v^ 

c^Jtefi?) 4 :i 

(S) - 5, 1 l->?bKo-5 - [1- C2 - 
)l) - 2-trD i;^>y Cb, CI, 4) ^^V- 

mmm 3 i:m^titzi\L^^^mMm 2 1 mm(D:^mrmm v. mmit^^^^ s 

feSit:fcU-ri§fe (7 2%) o z.(D^(Di±mMm2(0it'^i^lim-<DNMRRXf 
mi^: 165-170 "C 

1 9 
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(R) -5, 1 l-i^bKD-S- [1- C2- (4-J^^^;U7'^y73i^ 

m(o^mi:i^^. mmit'^m^^m^m^'^iLi.xmrz (74%) o 

NMRCCDCh) 6 : 1.16(6H, t, J=8.0Hz), 1.63-1.90(4H, m), 2.25-2.35(lH, 
m), 2.50-2.62(lH, m), 2.70-2. 86(3H, m), 3.03-3.15(lH, m), 3.22-3. 30(1H, 
m), 3.36(4H, q, J=8.0Hz), 3.41(1H, dd, J=10.7, 14.3Hz), 4.17(1H, dd, J= 
3.7, 14.3Hz), 5.26(1H, d, J=13.0Hz), 5.34(1H, d, J=13.0Hz), 6.65(2H, d, 
J=11.7Hz), 6.76-6.82(3H, m), 6.99-7. 12(3H, m), 7.07(2H, d, 11.7Hz), 
7.25-7.32(2H, m) 

cmmm e d 

(R)-5, ll-i^th-D-5-Cl-C2 - (4-i^:n^;uT^y 

-2-t:o';2^-;i/^5^;u] Cb, CI, 4D ^=^1t 

^mi^iii^xmtz (9 0%) o 

M}^ : 1 4 3 - 1 4 6 'C 

ES I /Mas s : 4 5 6 [M+H*] 

NMR(CD,OD) 6 : 1.15(6H, t, J=8.0Hz), 1.92-2.26(3H, m), 2.33-2.47(lH, 
m), 3.03-3.17(2H, m), 3.22-3. 35(2H, m), 3.53-3.60(lH, m), 3.60-3.70(4H, m), 
3.70-3. 80(1H, m), 4.04(1H, dd, J=10.3, 14.6Hz), 4.33(1H, dd, J=5.0, 14.6 
Hz), 5.18(1H, d, J=14.0Hz), 5.50{1H, d, J=14.0Hz), 6.80-6.94(3H, m), 7.10 
-7.20(2H, m), 7.23-7. 30(2H, m), 7.35-7.57(5H, m) 

2 0 
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(R) - 5, ll-2^tKn-5 - [1- C2- ( 4 -T^ y 7 ai^ 
-2-t:P 'Ji?-;i/^5";i/] i^^>^>^ Cb, Cl, 4^ ;r=3r-9-tf 

T-th~VV)V (15ml) +tc (R) - 5, ll-i^tHD-S - (2-fc: 
p Ui;-;u^^;i/) Cb, eD Cl, 4D ;i-=Jpit-tf > (l^ii^?!! 1 ) 

(2 2 0mg. 0. 78mmol). 2 - C4 - (N- t 

y) 7 x.^)l^ h' (4 0 Omgx 1 . 0 2mmo 1) ^ 

{1 I 0ms, 1. 0 2mmo 1) s B^it± h U-i/A (2 Omg, 
0. 13mmol) ^m^. 9 0 "CT- 1 5 BtP^JPl^M^ U^ MJETt^^i^^S* 

mmnzmm^^^-r^h. (r) -5, ii-i^tKo-s- [i 

- C2- (4- (N-t-yh^$^*;i/^-;bT^y) -2 
-b'o Ui^:::;i/p<^;u] Cb, eD Cl. 4:i ^A^iifeMfe^ 

4^ifei:UTf#e>nfe (3 8 Omg. 9 7 %) o 

NMR(CDC1,) 6 : 1.51(9H, s),1.62-1.90(4H, m), 2.20-2. 32(1H, m), 2.48 
-2.56(1H, m), 2.72-2. 80(3H, m), 3.00-3.10(lH. m), 3. 16-3.22(1H, m), 
3.35(1H, dd, J=10.7, 14.3Hz), 4.08(1H, dd, J=3.7, 14.3Hz), 5.21(1H, d, J 
=13.0Hz), 5.32(1H, d, J=13.0Hz), 6.74-6.86(3H, m), 6.96-7.08(3H, in),7.13 
(2H, d, J=9.3Hz), 7.25=7.35(2H. m), 7.29(2H, d, 9.3Hz) 

(5 7%) o 

Mj^: 1 7 6 - 1 8 0°C 
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ES I/Mas s : 4 0 0 [M+r] 

NMR(CD30D) S : 1.92-2. 20(3H, m), 2.32-2.45(lH, m), 3.00-3. 14(2H, m), 
3.20-3.34(2H, m), 3.48-3. 58(1H, m), 3.72-3.80(lH, m), 3.84-3. 96(1H, m), 
4.37(1H, dd, J=4.7, 15.3Hz), 4.02(1H, dd, J=10.7, 11513z), 5.19(1H, d, J 
=14.3Hz), 5.50(1H, d, J=14.3Hz), 6.83-6. 96(3H, m), 7.09-7. 20(3H, m),7.25 
-7.40(6H, m) 

cmmm s d 

(R) - 5, ll->?hh*n-5 - [1- C2 - {4 - ?i.^)i-r y y 

2- C4- iN-t-y\^^^>tiJ\y^^—Jl-N-ji^JlT^y) 
^;ui'D^^ K^fefflvv ||SI6^j7i:l^imo)^&lc:j:i5^ (R)-5, 
Ko-5- [1- C2- (4- (N- t h^iy*;i/:^^^;i/-N-^5";i/7'^ 
y) - 2 - tro u i^'^v^/ Cb, eD Cl, 

4D :rdpit-t?tr>^^ltfe$ftt^!^i:UTf#fc (8 2%) 

NMR(CDCl3)(y : 1.46(9H, s), 1.64-1. 90(4H, m), 2.22-2.30(lH, m), 2.52 
-2.60(1H, m), 2.74-2.84(3H, m), 3.03-3. 13(1H, m), 3.16-3.25(1H, m), 
3.16(3H, s), 3.35(1H, dd, J=10.7, 14.3Hz), 4.09(1H, dd, J=3.7, 14.3Hz), 
5.21(1H, d, J=13.0Hz), 5.32(1H, d, J=13.0Hz), 6.75-6.86(3H, m), 7.00-7. 20 
(7H, m), 7,28-7.34(2H, m) 

(6 3%) o 

ili;^: 134-137 "C 

E S I/Ma s s : 4 1 4 [M+r] 

NMR(CD,0D) 6 : 1.94-2. 20(3H, m), 2.32-2. 46(1H, m), 3.00-3. 15(2H, m), 

2 2 
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3.06(3H, s), 3.20-3.38(2H, m), 3.50-3.60(lH, m), 3.72-3.80(lH, m), 3.84- 

3.95(1H, m), 4.04(1H, dd, J=10.3, 15.7Hz), 4.32(1H, dd, J=5.3, 15.7Hz), 

5.19(1H, d, J=14.0Hz), 5.50(1H, d, J=14.0Hz), 6.82-6.96(3H, m), 7. 10-7.20 

(2H, m), 7.27-7. 35(2H, n), 7.37-7.50(5H, m) 

mmm 9 d 

(R) -5, 1 1 -i/'t: h*D- 5- [1- C2- {3-P^^J\^TK^y:^- 

■if ii> 

m<D^^\iz.^y)mmih^^^m.n^mwmt. urfifc (56%) o 

NMR(CDCl3) 6 : 1.63-1. 90(4H, m), 2.21-2.31(1H. m), 2.54-2.63(lH, m). 
2.73-2.82(3H, m), 2.95(6H, s), 3.06-3. 14(1H, m), 3. 17-3.26(1H, m), 3.37 
(IH, dd, J=10.7, 14.3Hz), 4.12(1H, dd, J=3.7, 14.3Hz), 5.22(1H, d, J= 
13.0Hz), 5.34(1H, d, J=13.0Hz), 6.58-6.63(3H, m), 6.76-6.83(3H, m), 6.98 
-7.32(6H, m) 

mmm i o d 

(R) -5, 1 l->?bh'D-5- [1- C2- {Z-i/^^)\/TKJy :i^=- 
;u) - 2-t:D Ui;-;i/^^;i/] i?^^'^ Cb, Cl, 4D -t^"^ 

e@<*:tb-riffc (8 9%) o 
ife;^ : 1 2 5 - 1 2 S-C 
ESI /Mass : 42 8 [M+r ] 

NMR(CD30D) 6 : 1.95-2. 20(3H, m), 2.33-2.43(lH, m), 3.02-3. 15(2H, m), 
3,20-3.36(2H, m), 3.28(6H, s), 3.54-3.64(lH, m), 3.72-3. 80(1H, m), 3.83- 

2 3 
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3.92(1H, m), 4.08(1H, dd, J=10.0, 15.7Hz). 4.30(1H, dd, J=5.7, 15.7Hz), 
5.20(1H, d, J=14.3Hz), 5.52(1H, d, J=14.3Hz), 6.80-6. 95{3H, m), 7.08-7.20 
(2H, m), 7.24-7.40(4H, m), 7.7.48-7.57(3H, m) 

cmmm 1 1 

(S)-5, ll-i^bKP-5-[l-C2 - O-J^^^;!/^^^^^- 

•if 

(S)-5, ii-i^tKD-s - (2-t:D Cb, 

eD CI, 4:) ir^'^-^y^y mmmi) ^^vn. iisig«ai9i:i^«o^^{c<fc»3 
^.mmmi 2: 

(S) - 5, 1 l-i^hh*D-5 - [1- C2 - (4-y^^;i'T^ y 

- 2 -l^P U i^^>^>^ Cb, e:i CI, 4D ^=^-9- 

SUT. 1^IB{b^!^S^^ifeSJf^tli:bTf#fc (7 9%) o Z.cD'^m^'m&m 

imm\ 1 3 :i 

(R) -5, 1 l-i;th*D-5- [1- C2- O-T'^y 7xr.;u) 
- 2 -l^D «J Cb, e) Cl, 4D ^^t^-^fi^^ 

2J^^m 

2- C3- (N-t -:^b^i^*;wJt^-;PT^y) 71-;!/: ai5^;i/^p^-f 
^'>fefflv^. IIJIifi?iJ7 iilH^t^^^CdJ: D (R) -5, 1 KD-5- [1 

- C2- (3- {ii-t--yv^i/t>}v-^--)\') Txyy :^-)\^) -2 

2 4 



f 
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-l^p t^^>'J Cb, e:) Cl, 4:) ;t=3p-9-lfl^><fe«fe?fi 

^mtiyxmz (9 0%) o 

NMR(CDCl3) 6 :1.52(9H, s), 1.65-1. 90(4H, m), 2.20-2.28(lH, m), 
2.52-2.60(lH, m), 2.73-2.84(3H, m), 3.03-3. 14(1H, m), 3. 15-3.21(1H, m), 
3.37(1H, dd, J=10.7, 14.3Hz), 4.09(1H, dd, J=3.7, 14.3Hz), 5.21(1H, d. J 
=13.3Hz), 5.33(1H, d, J=13.3Hz), 6.75-6.90(4H, m), 7.00-7. 15(3H, m),7.16 
-7.36(5H, m) 

(8 4%) o 

ife;^ : 1 4 9 - 1 5 2»C 
ESI/'Mass:40 0 [M+r ] 

NMR(CDjOD) 6 : 1.93-2.20(3H, m), 2.32-2.46(lH, b), 3.03-3.20(lH, m), 
3.24-3.36(lH, m), 3.52-3.64(lH, m), 3.70-3.80(lH, m), 3.82-3.96( IH, m), 
4.07(1H, dd, J=10.0, 15.3Hz), 4.30(1H, dd, J=5.7, 15.3Hz), 5.21(1H, d, J 
=14.0Hz), 5.48(1H, d, J=14.0Hz), 6.83-6.96(3H, m), 7.08-7.20(2H, m),7.25 
-7.55(7H, m) 
Cm^m 14) 

(R) - 5, ll-i^tKD-5 - [1- C2- O-;^^;!/^^^^^!-;!/) 
-2-b-p';i^-;i/^^;i'] i^^y^J Cb, eD Cl, 4D ^=^-tHfi^ 

> 2mmm 

2- C3- (N- 1 h:Jpi/3b;i/^:^;i/-N-^^;i/T^ y ) ^ 
5^;u hi-^-hS:ffll^. ^Jffi^J? i:l^1tCD^?£{3ct t) (R) -5, 
D-5- [1- C2- (3- (N- 1 ->^h^s^*;u:Jf-;u-N-^^;p) 

3i^;u:i - 2 -h'D u i;^;!/^^^;!/] i^^y^J Cb, Cl, 4:i 
::i-:3pi?-Hft^>*5^Mfe?i>K!^i:UTt#fc (8 3%) o 

2 5 
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NMR(CDCl3) 6 :1.47(9H, s), 1.64-1. 90(4H, m), 2.20-2. 30(1H, m), 2.74 
-2.86(3H, m), 3.03-3. 14(1H, m), 3.15-3.24(1H, m), 3.27(3H, s), 3.37(1H, 
dd, J=10.7, 14.3Hz), 4.10(1H, dd, J=3.7, 14.3Hz), 5.22(1H, d, J=13.3Hz), 
5.34(1H, d, J=13.0Hz), 6.67-6.83(3H, m), 7.99-7.05(3H, m), 7.09-7.12(3H, 
m), 7.23-7.30(3H, m) 

(6 3%) o 

: 1 7 9 - 1 8 1 °C 
ESI/Mass:41 4[M+r] 

NMRCCDaOD) 6 : 1.95-2. 20(3H, m), 2.32-2.43(lH, m), 30.4-3. 10(2H, m), 
3.08(3H, s), 3.56-3.66(lH. m), 3.70-3.80(lH, m), 3.83-3. 95(1H, m), 4.08 
(IH, dd, J=10.0, 16.0Hz),4.30(lH, dd, J=5.7, 16.0Hz), 5.21(1H, d, J=14.0 
Hz), 5.50(1H, d, J=14.0Hz), 6.80-6. 95(3H, m), 7.12-7. 20(2H, m), 7.25-7.40 
(6H, m), 7.48-7.54(lH, m) 

mMm 1 5 D 

(S)-5, ll-i^th*P-5-[l-C2 - (3-A9-)lTKyfyx.-)\.) 

> 2mmm 

(S) -5,1 HP-5- {2-\^uVi^-JV^^J]^) 'J^y^J Cb, 

e: CI, :t=5F-9-l?fc:> (am^Hl ) HM*?!] 1 4 tlRI^^3b'C^ 

(S)-5, ll-i^th-D-5-Cl-C2-(3 - (N-t-:rh^i/*;i/ 
7tf-;i/-N-p<-5^;i/) TKyy:tL—)V) ct.^Jl') - 2-\^u V i^—Jl^^Jl'\ 
^>'J Cb, eD CI, 4D :t^V-ii\f>^mn'&iii'^<^ilVXmrz (5 8%) o 

n^mm^^ti^xmrc (8o%) » ^(O'bcDiiimmmi 4(o^t-^!^tm-(DNM 

2 6 
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(R) -5, 1 l-i?tKD-5- [1- C2- i2-TK>^y 
2- C2- (N- t y) — 

h^mi\ nmmi tmm^\^-n. (r)-5, ii-i^tKP-s-ci- 

C2- (2 - {N-t--:rh^i^-^)l:!f^-)\^TU) 7 -2- 

igvi/^.s^.i7AT'i£M^> MJETtc^i«sg^-rsi:> mi^it-^^^tfi^i^n^m^ 

mtl^Xm^tlta (4 3%) o 

NMRCCDCl,) 6 : 1.60-1. 90(4H, m), 2.20-2.28(lH, m), 2.56-2.65(lH, 
m), 2.70-2.81(3H, m), 3.02-3. 11(1H, m), 3.22-3.27(lH, m), 3.33(1H, dd, J 
=10.7, 14.1Hz), 4.07(1H, dd, J=4.3, 14.1Hz), 5.17(1H. d, J=13.0Hz), 5.29 
(IH, d, J=13.0Hz), 6.65-6.80(5H. m), 6.92-7.08(5H, m), 7.20-7.34(2H, m) 

cmmm 1 7 ') 

(R) -5, 1 l-i^bh*P-5- [1- C2- (2-r^y a:^ 
- 2-t^P Cb, Cl, 4D :t^V-ii\^> 
2%i^^ 

^^mi^tLxmtc (8 8%) o 

ik^ : 168-172 'C 

ESI /Mass : 40 0 [M+r] 

NMR(CD30D) d : 1.96-2. 20(3H, m), 2.32-2.41(lH, m), 3. 14-3.20(2H, m). 
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3.30-3. 44(2H, m), 3.70-3.83(2H, m), 3.84-3. 94(1H, m), 4.24(1H, s), 4.26 
(IH. s), 5.18(1H, d, J=14.0Hz), 5.43(1H, d, J=14.0Hz), 6.83-6.95(3H, m), 
7.10-7.20(2H, m), 7.25-7.44(7H, m) 

mmm i s d 

(R) - 5, ll-i^tKP-S - [1- C2 - 
JV) -2-\^t3Vi^~)l;<^JV2 i^^>'J Cb, e:i CI, 4) Tt^V- 

mmmi 6 lb tltzit-^^ (1 3 Omg. O. 3 2mmol)^. 3ml® 
T-bh=-hVMzmm\^. otitis 7%4^;UAT;i/7^t KzK^fS (0. 3ml^ 
3. 7mmol). :^ h 'J A i^T'y o b K U h*( 3 0 m 0. 48mmol) 

^un^^>^ m^XV^uu:A^y/^^ ^—}\/ (5 0:1) Sffl^^T?§m* 

n^mmQhx^xmz osmg. 6 9%) o 

NMR(CDC1,) 6 : 1.64-1. 90(4H, m), 2.25-2.35(lH, m), 2.57-2.66(lH, m), 
2.69(6H, s), 2.74-2.87(lH, m), 2.90-3.00(2H, m), 3.08-3. 17(1H, m), 3.23- 
3.29(1H, m), 3.39(1H, dd, J=10.7, 14.0Hz), 4.15(1H, dd, J=4.0, 14.0Hz), 
5.21(1H, d, J=14.0Hz), 5.32(1H, d, J=14.0Hz), 6.74-6.83(3H, m), 7.00-7.08 
(3H, m), 7.12-7.17(2H, m), 7.20-7.23(2H, m), 7.28-7.34(2H, m) 

tmm 1 9 D 

(R) -5, 1 l-i^bh*P-5- [1- C2- (3-5^p<5^;i/7'^y 
)v) -2-fc:p';i;-;i/^^;i/] Cb, Cl, 4) t^^^)- 

2 8 
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S€l®«:i:bT»fc (5 6%) o 
m^: 1 7 0 - 1 7 2-C 
ESI /Mass : 42 8[M+r] 

NMR(CDjOD) (5 : 1.93-2. 18(3H, m), 2.32-2. 47(1H, m), 3.17(6H, s), 3.25 
-3.33(2H, m), 3.34-3.44(2H, m), 3.68-3.88(2H, m), 3.90-3.97(lH, m), 4.25 
(IH, s), 4.27(1H, s), 5.08(1H, d, J=14.7Hz), 5.35(1H, d, J=14.7Hz), 6.75 
-6.95(3H, m), 7.06-7.20(2H, m), 7.25-7.80(7H, m) 

cmmm 2 0 d 

(R)-5, ll-i;bHn-5-[l-C2 - (3 - ^^JVT K y - 4 - 
^ h^iyy^L^jv) :z.^)v'} -2-i:rnUi^-;u^^;i/] i?^>^J Cb, eD 

2- (3-5<?^^;i/T^y-4-^ V^iyy h$^u— hSfflv\ 

HWJl ^^S^b^i^*^lt6^[l^«i^i:b-C^ffc (6 4%) „ 

NMRCCDCh) 6 : 1.63-1. 90(4H, m), 2.20-2.36(lH, m), 2.50-2.64(lH, m), 
2.70-2.86(3H, m), 2.79(6H, s), 3.00-3.16(lH, m), 3. 18-3.24(1H, m), 3.38 
(IH, t, J=13.0Hx), 3.97(3H, s), 4.10(1H, d , J=13.0Hz), 5.21(1H, d, J= 
14.0Hz), 5.34(1H, d, J=14.0Hz), 6.76-6.86(6H, m), 7.00-7. 16(3H, m), 7.24 
-7.32(2H, m) 

mmm 2 1 :) 

(R)-5, ll-i^t:KD-5-[l-C2 - (3 y -4 - 
^ h:^i/7 3i^;i/) a:.^)]^'} -2-'^U\)^J:=.)]/:A=f-)V'\ i?^>'J Cb, 

CI, 4D ;*-^-tnft:> 2mmm 
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&^mi^t\^xmrz (7 2%) o 

Mj^: 1 4 1- 1 44'C 

ESI /M ass : 4 5 8 [M+r ] 

NMR(CD,OD) 6 : 1.94-2. 20(3H, m), 2.32-2.42(lH, m), 3.00-3.16(2H, m), 
3.23-3.36(2H, m), 3.27(6H, s), 3.50-3.63(lH, m), 3.70-3.80(lH, m), 3.82- 
3.92(1H. n), 4.04(3H. s), 4.08(1H, dd, J=10.3, 15. 7Hz). 4.30(1H, dd, J 
=5.3, 15.7Hz), 5.21(1H, d, J=14.0Hz), 5.54(lH,,d, J=14.0Hz), 6.80-6.94 
(3H, m), 7.10-7.20(2H, m), 7.25-7.40(5H, m), 7.7d(lH, s) 

mmm 2 2 d 

(R) - 5, 1 l-v?hFD-5- [1- C2 - (4-^ h=5rS/-3-T^y 
yjc-ji) :r.^ji:i - 2 - fn U i^^^'J Cb, e:) Cl, 4;) 

}vai^)ih^>u—h^m^\ mMm7 tm^(D^^izj:.*) (r) -5, 

liKD-5- [1- C2- C3- iN-t-yh^i^iJJin'^-JUTS.y') -4- 
^ h^i^:7 - 2 - t:p 'J Cb, e) 

Cl, 4D :t^^-^\^>^mm^m^<mt[^xmrz (8 6%) o 

NMR(CDCl,)<y :1.52(9H, s), 1.63-1.90(4H, m), 2.20-2.30(lH, m), 2.50 
-2.62(1H, m), 2.72-2.8a(3H, m), 3.G4-3.17(1H, m), 3.18-3.24(1H, m), 3.30 
-3.40(1H, m), 3.85(3H, s), 4.12-4.18(1H, m), 5.20(1H, d, J=14.0Hz), 5.34 
(IH, d, J=14.0Hz), 6.74-6.84(5H, m), 7.00-7.08(2H, m), 7. 10-7.16(2H, m), 
7.23-7.36(2H, m) 

(6 9%) o 

Sk}^: 151-155 -C 

3 0 
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ES I /Mas s : 4 3 0 [M+r] 

NMR(CD>OD) 6 : 1.92-2. 20(3H, m), 2.30-2. 42(1H, m), 2.92-3.08(2H, m), 
3.18-3.30(2H, m), 3.48-3. 56(1H, m), 3.68-3.78(lH, m), 3.83-3. 93(1H, m), 
3.97(3H, s), 4.06(1H, dd, J=10.0, 15.7Hz), 4.29(1H, dd, J=5.7, 15.7Hz), 
5.21(1H, d, J=14.0Hz), 5.49(1H, d, J=14.0Hz), 6.82-6. 94(3H, m), 7. 08-7. 18 
(3H, m), 7.26-7.40(5H, m) 

cnmm 2 3 d 

(R)-5, ll-i?t:h*D-5-[l-C3-(4-^ hdf-Sx7 y 

p 1 --f;!/) -2-trp';i^-;u.>«^;i/] i^^y^J Cb, Ci, 4D 

T-fe h U;i/ (20ml) fft- (R) - 5, 1 1 - i^- 1 h' o - 5 - (2-tr 
U^}i^-Jl^^)l) i>^y^J Cb, CI. 4:1 :tde-tHfl^> 1 ) 

(280m l.Ommol). 3 - (4-^ y^i^y - 1 -7*Dl^;i/ 

rp ^ (3 2 Omg. 1.4mmo 1) ^ BMi- h U-^A (1 5 Omg, 1.4 
mmo 1) ^ SOihi- h y (2 Omg, 0. 1 3mmo 1) ?&An;t. 9 O'C-e 

^nfcagi^s*^A^pvht7^7^--{wftu ^aiMiib-r5^^pp^^> 
m^m^mti^xm^ntc o i omg. 7 2%) « 

NMR(CDC13) 6 : 1.60-1. 90(6H, m), 2. 10-2.20(1H, m), 2.28-2.38(lH, m) 
2.53-2.77 (4H, m), 2.80-2.90(lH, m), 3. 12-3. 18(1H, m), 3.40(1H, dd, J= 
9.4, 13.0Hz), 3.80(3H, s), 4.08(1H, dd, J=3.6, 13.0Hz), 5.22(1H, d, J 
=11.7Hz), 5.33(1H, d, J=11.7Hz), 6.76-6. 90(3H, m), 6.86(2H,d,J=8.7Hz) 
6.94-7. 10(3H, m), 7.16(2H, d, J=8.7Hz), 7.28-7.35(2H, m) 

3 1 
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(R)-5, ll-i^bKP-5-[l-C3-(4-p< h^iyy:^=-Jl) 7* 
UJi>-l — f;i/:i - 2 -l^o U i/^yJ Cb, eD CI, 

ll»J 2 3 (Dit^m 290mg(D2^^DD^^> (10ml) 4 

t\.xmrz (2 6 8mg. 7 9%) o 
ife;^ : 1 7 2 - 1 7 4°C 
ESI/Mass:429 [M+r] 

NMR(CDC13) d : 1.86-2. 08(2H, m), 2.12-2.28(3H, m), 2.30-2.46(lH, m) 
2.57-2.80(4H, m), 3.25-3. 36(2H, m), 3.78(3H, s), 3.80-3. 88(1H, m), 4.20 
(IH, dd, J=7.2, 14.1Hz), 4.58(1H, dd, J=5.1, 14.1Hz), 5.16(1H, d, J=12.3 
Hz), 5.25(1H, d, J=12.3Hz), 6.77-6. 91(3H. m), 6.80(2H, d, J=8.7), 6.95 
-7.10(3H, m), 7.04(2H, d, J=8.7), 7.21-7.33(2H, m) 

(.mmm 2 5 : 

5. 1 l-S^bKD-5 - [ [ (2R) -1- C (3S) -3-\i\^O^i^- 

CI, 4: pi-:^-t>-fe*t:> 
(S) - ( + ) -3 -:i7DD- 1 1 -rn/iy— 

m2 3iimmiz\.x. m^^t-^i^^^nt^iA^^iiiyxmz (7 8%) o 

NMR(CDC13) 6 : 1.57-1. 96(6H, m), 2.05-2.15(lH, m), 2.57-2.66(lH, m) 
2.70-2.80 (IH, m), 3.08-3.30(lH, m), 3.30-3.40(lH, m), 3.42(1H, dd, J= 
9.9, 12.9 hz), 4.26(1H, dd, J=3.0, 12.9Hz), 4.93-5.00(lH, m), 5.25(1H, d, 
J=11.7Hz), 5.32(1H, d, J=11.7Hz), 6.76-6.90(3H, m), 6.98-7.08(2H, m). 
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7.12-7.18(1H, m), 7.20-7.40(7H, m) 

mmm 2 e d 

5, ll-i>'tKP-5-[[(2R)-l-C(3S) -S-y^i^o^i/- 

eD CI, 4D yt^v-ii\^>mmm 

mmm 2 5 ©{b^tj^nwj 2 4 tm^ic^iis u> ^iiB'fb^i^s afeHi*:^: u 

T^ffe (5 5%) o 
afe;^ : 1 4 9 - 1 5 0 "C 
E S I/Ma s s : 4 1 5 [M+r] 

NMR(CDC13) d : 1.90-2.00(1H, m), 2.02-2.28(3H, m), 2.30-2.41(lH, m) 
2.70-2.82(lH, m), 2.85-3.00(lH, m), 3.36-3.48(lH, m), 3.64-3. 76(2H, m), 
3.86-3. 96(1H, m), 4.21(1H, dd, J=8.4, 14.1Hz), 4.71(1H, dd, J=4.5, 
14.1Hz), 5.03-5.06(lH, m), 5.23(1H, d, J=12.0Hz), 5.28(1H, d, J=12.0Hz), 
6.80-6.88(3H, m), 7.03-7.17(3H, m), 7.25-7,38(7H, m) 

cmmm 2 7 d 

5,ll-i^t:h'D-5 - [ [ (2R) -1- C (3R) -3-b Kd^J/- 
3 -7i::i;i/rn^^>- 1 ->r;i/:) - 2 - tro u i?^>y Cb, 

eD CI , 4D ^^'^^H^> 

(R) - (-) -3-^Po- 1 -7 3i^;i/- 1 -rpyw— ^Jte 

0IJ2 3fci^«g{zbt^ miit^^^mn^m^<^t\.xmtz (7 8%) o 

NMR(CDC13) <5 : 1.60-1.95(5H, m), 2.15-2.25(2H, m), 2.45-2.53(lH, m) 
2.60-2.70 (IH, m), 2.92-3.00(lH, m), 3.30-3. 38(1H, m), 3.31(1H, dd, J= 
9.9, 12.9Hz). 4.05(1H, dd, J=3.0, 12.9Hz), 5.05-5.09(lH. m), 5.19(1H, d, 
J=11.7Hz), 5.28(1H, d, J=11.7Hz), 6.72-6.80(3H, m), 6.86-6.94(lH. m), 
6.96-7.02(2H, m), 7.22-7.32(3H, m), 7.37-7.44(2H, m), 7.48-7.54(2H, m) 

3 3 



wo 99/12925 



PCT/JP98/(M07] 



cmmm 2 s d 

5, 1 l-i?h h*n-5 - [ [ (2R) -1- C (3R) - S-t KpJpi/- 

Tfife (7 4%) o 
illji^ : 1 7 9 - 1 8 2'C 
ESI /Mass : 415 [M+r] 

NMR(CDC13) 6 : 1.90-2. 00(1H, m), 2.02-2.26(3H, m), 2.28-2. 41(1H, m) 
2.75-2.88(lH, m). 2.97-3.07(lH, m), 3.36-3.48(lH, m), 3.50-3. 78(2H, m), 
3.92-4.03(lH, m), 4.17(1H. dd, J=8.7, 14.1Hz), 4.67(1H, dd, J=4.5, 
14.1Hz), 4.88-4.92(lH, b), 5.19(1H, d, J=12.3Hz), 5.26(1H, d, J=12.3Hz), 
6.80-6. 92(3H, m), 6.98-7. 15(3H, m), 7.20-7.38(7H, m) 

immm 2 9 D 

5, ll-i^bHD-5-[[(2R)-l-C(2R) -2-t KP=ipj^- 
3 - ( 4 V^'^y :^=:.)\/) rD/i>- 1 - - 2 - tro U 

v^y-j Cb, eD CI, 4D ;^-=^F-+^-^?t:> 
(R) - (-) -3-^PD-l- (4-p< v^^^y:^=-)v) 
— ;i/ (C.F.Koelsch et al, J.Am.Chem.Soc. , 52, 1164(1930))^fflV^s MMm2 
3i:|Bl«|{cLTs ^^IB-fb^i^^^ll^YSjyti^i: U•C^ife (7 8%) o 

NMR(CDC13) 6 : 1.62-1. 88(4H, m), 2.23-2. 31(2H, m), 2.70-2.78(3H, m) 
2.82-2.92 (IH, m), 3.05-3. 15(1H, m), 3.32(1H, dd, J=9.9, 12.9Hz), 3.80 
(3H, s), 3.83-3. 94(1H, m), 4.05(1H, dd, J=3.6, 12.9Hz), 5.21(1H, d, J= 
12.0Hz), 5. 30(1H, d, J=12.0Hz), 6.76-6.80(3H, m), 6.86(2H,d. J=8.7Hz) 6.94 
-7.10(3H, m), 7.16(2H, d, J=8.7Hz), 7.28-7.35(2H, m) 
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mc (7 4%) o 

mjk: 1 7 8 - 1 8 rc 

E S I/Mas s : 4 4 5 [M+r] 

NMR(CDC13) 5 : 1.88-2.00(1H, m), 2.00-2.26(3H, m), 2.62-2.68(lH, m) 
2.82-2.97(3H, m), 3. 18-3.35(1H, m), 3.77(3H, s), 3.98-4.08(lH, m), 4.13 
(IH. dd, J=8.4, 13.8Hz), 4.28(1H, d, J=5.1), 4.52(1H, dd, J=4.6, 13.8Hz), 
4.53-4.62(lH, m), 5.16(1H, d, J=12.6Hz), 5.24(1H, d, J=12.6Hz),6.79-6.91 
(4H, m), 6.83(2H, d, J=8.7), 6. 98-7.11(2H, m), 7.08(2H, d, J=8.7), 7.19- 
7.30(2H, m) 

cnmm 3 1 d 

(R) - 5, 1 l-vth'D-5 - [1- C3 - (4-^ hdrS>7i-;i/) - 

2-rp'^>- i--r;i'D -2-iiP';i^->»i/p<^;i/] i^^>^>^ Cb, eD ci, 
4D :t*+^^?t:> 

m^^m^m^^tLxmtc: (29%) » 

NMR(CDC13) d : 1.68-1. 92(4H, m), 2.37-2.44(lH, m), 2.92-3. 00(1H, m) 
3.16-3.24 (IH, m), 3.30-3.50(2H, m), 3.55(1H, dd, J=9.4, 13.0Hz), 3.80 
(3H, s), 4.19(1H, dd, J=3.6, 13.0Hz), 5.23(1H, d, J=11.7Hz), 5.34(1H, d, 
J=11.7Hz), 6.20-6. 32(1H, m), 6.50(d, J=16.0Hz), 6.70-6.80(3H, m), 6.86 
(2H,d,J=8.7Hz) 6.96-7.12(3H, m), 7. 17-7.28(2H, m), 7.32(2H, d, J=8.7Hz), 

cnmms 2d 

(R) - 5, 1 l-i^bKD-5 - [1- C3 - (4-^ h^r^^^ xri;i/) - 
2 -rD/^>- 1 --r;i/D -2-\^uVi^-)l^^^Jll i^^>'J Cb, eD CI, 
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4D y^^v-i£\^>mmm 

Tt#fc (4 6%) o 
ill;^ : 1 2 0 - 1 2 2''C 
ESI/'Mass:427 [M+r] 

NMR(CDC13 ) 6 : 1.88-2.00(1H, m), 2.10-2,20(3H, m), 2.85-2.95(lH, m) 
3.55-3.68(lH, m), 3.70-3.92(3H, m), 3.80(3H, s),4.13(lH, dd. J=9.0, 13.8 
Hz), 4.61(1H, dd, J=5.1, 13.8Hz), 5.19(1H, d, J=12.3Hz), 5.34(1H, d, J= 
12.3Hz), 6.25-6.35(lH, m), 6.53(1H, d, J=15.9), 6.67-6.85(3H, m), 6.87 
(2H, d, J=8.7), 6.93-7.08(3H, m), 7. 14-7.22(7H, m), 7.34(2H, d, J=8.7) 

^.mm 3 3:- 

(R) - 5, 1 l-i?tHo-5 - [1- C2 - (4-^ h3ei'7iri;b:t=3p 

iy) 31 5^;!/;) - 2 - fD 'J i'-;!/^^;!/] v^y^J Cb, ci, 4D ^^-y- 

2- (4-^ v^t^y :t.^}\/yu^ ^•^fflv^^ ^Mm2 3hm 
#(cL-c> m^it-^^^^im^^mfihx^xntz (34 img. 79%) » 

NMR(CDC13) 6 : 1.62-1.90(4H, m), 2.28-2,36(lH, m), 2.70-2.90(2H, m) 
3.17-3.28(2H, m), 3.36-4.43(lH, m), 3.77(3H, s), 4.02-4.20(3H, m), 5.26 
(IH, d, J=12.3Hz), 5.33(1H, d, J=12.3Hz), 6.72-6.88(7H, m), 7.00-7. 15 (3H, 
m), 7.28-7.34(2H, m) 

(Mmm 3 4 D 

(R) - 5, 1 l-VMYu-^- [1- C2 - (4-p< h^iyy 
i/) - 2-l^D Cb, CI, 4D ^^^'p-tJ- 
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Xmtz (7 8%) o 
mj^: 1 8 6 - 1 9 1 'C 
ESI/Mass:431 [M+r] 

NMR(CDC13) 6 : 1.90-2. 03(1H, m), 2.13-2.23(3H, m), 3.02-3. 12(1H, m) 
3.23-3.32(lH, m), 3.54-3.63(lH, m), 3.70-3. 82(1H, m), 3.73(3H, s), 3.83- 
3.96(1H, m), 4.23(1H, dd, J=8.1, 14.1Hz), 4.29-4.35(lH, m), 4.53-4.62(lH, 
m), 4.68(1H, dd, J=5.1, 14.1Hz), 5.21(1H, d, J=12.6Hz), 5.29(1H, d, J= 
12.6Hz), 6.76-6.88(7H, m), 6.98-7. 15(3H, m), 7.22-7.32(2H, m) 

cmmm s 5 d 

(R) - 5, ll-i^th'O-5 - [1- C3 - (4-J^p<^;UTA^7ain 
)l) yu/^ly- )V) -2-\^n*)i^-)l^^Jl2 i^^>'>^ Ch, eD CI, 
4D 7t^V'-ii\^> 

0>j 2 3 tmmiz UT. mn&<t^m^mn^i&^mt u-ct#fe (54%) o 

NMR(CDC13 ) 6 : 1.60-1. 90(6H, m), 2.08-2.20(lH, m), 2.28-2. 40(1H, m), 
2.48-2.61(2H, m), 2.62-2.78(lH, m), 2.80-2. 90(1H, m), 2.90(6H, s), 3.10- 
3.21(1H, m), 3.41(1H, dd, J=4.2, 13.2Hz), 4.10{1H, dd, J=3.3. 13.2Hz), 
5.21(1H, d, J=11.7Hz), 5.30(1H, d, J=11.7Hz), 6.70(2H, d, 8.4Hz), 6.75 
-6.84(3H, m), 6.91-7.07(3H, m), 7.07(2H, d, 8.4Hz), 7.22-7.32(2H, m) 

(R) -5, 1 1-i^t KP-5- [1- C3- {4-i^;<^)\yT%yy 
rD/'^>- 1 --r;uD - 2 -trp u i^— Cb, eD Ci, 

-^m^mm^mmmti^-zmtz (8 6%) » 



't 
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ES I/Mas s : 44 2 [M+r] 

NMR(CDC13) 6 : 1.50-2. 00(4H, m), 2.10-2.20(2H, m), 2.32-2.44(lH, m) 
2.62-2.68(3H, m), 3.05(6H, s), 3.33-3.46(2H, m), 3.80-3. 90(1H, m), 4.19 
(IH, dd, J=7.2. 14.1Hz), 4.59(1H, dd, J=5.1, 14.1Hz), 5.16(1H, d, J=12.3 
Hz), 5.29(1H, d, J=12.3Hz), 6.81-6. 91(3H, m), 6.86(2H, d, J=8.1), 6.96- 
7.05(2H, m), 7.09(2H, d, J=8.1), 7.20-7.36(3H, m) 

cmmm s 7 d 

(R) -5, 1 l-i^tKP-S- [1- C3- (3-i--^^;U7'^y 
7*D>'1>- 1 --f -2-l^DUi?^;i/p<^;u] i^^yJ Cb. CI, 
4D ;i-^-9-tfl^> 

3- (3 -i^^5=-;i/7'^ y - i-rDt^;uhi^u— MM 

m2 3tmmi:.vx. m^<t^<^^mm^m^<^ti.xmr:i (3 0 4mg. 6 9 

%) o 

NMR(CDC13) 6 : 1.60-1. 92(6H, m), 2. 1G-2.20(1H, m), 2.30-2.48(lH, m), 
2.56-2.72(3H, m), 2.84-2. 96(1H, m), 2.98(6H, s), 3. 12-3. 18(1H, m), 3.36 
(IH, dd, J=10.7, 14.3Hz),4.10(lH, dd, J=3.7, 14.3Hz), 5.24(1H, d, J=13.0 
Hz), 5.32(1H, d, J=13.0Hz), 6.60-6.65(3H, m), 6.76-6.84(3H, m), 6. 98-7.36 
(6H, m) 

cmmm 3 s d 

(R) -5, 1 l-i^tKo-5- [1- C3- i3-i^^^Jl^T%yyjL=. 
;u) 7*n/i>- 1 --r;i/D -2-\^u\)V-}\^^=f-)V'] V^>'J Cb, e:i CI, 
4D :^^tHftf> 2mMmL 

I'Xmtco (3 3 8mg. 9 5%) o 
Mf^: 1 2 0 - 1 2 3 "C 

3 8 
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ES I/Mas s : 44 2 [M+r] 

NMR(CDC13) 6 : 1.60-2. 00(4H, m), 2.00-2.20(2H, m), 2.24-2.62(lH, m) 
2.70-2.92(3H, m), 3.00-3. 22(1H, m), 3.10(6H, s), 3.33-3.50(2H, m), 4.19 
(IH, dd, J=6.7, 16.0Hz), 4.59(1H, dd, J=6.7, 16.0Hz), 5.02(1H, d, J=13.7 
Hz), S.IKIH, d, J=13.7Hz), 6.80-6. 96(4H, m). 7.07(2H, t, J=8.1), 
7.95(1H, d, J=8.1Hz), 7.23-7.32(2H, m), 7.40(1H, t, J=8.1), 7.60(1H, d, 
J=8.1Hz), 7.83(1H, s) 

cmmm 3 9 d 

(R) -5, 1 l-S^th'o-5- [1- C3- (3- (N-p<^;bT^>'7 
rDM>- 1 --f - 2 -trn u i^^yJ Cb, 

CI , 4D :4-^-y-Sf 

T-b h^h (1 5ml) fpiz (R) -5, 1 l->^t h*D-5- (2- 
t:p i^^y^J Cb, eD CI, 4D :t=^-9-^f> (ai^i5?y 1) 

(2 8 0mg> 1. OmmoDs 3 - C 3 - (N- t -T' h :5Pi/*;L'**-;i/- 
N-^^;i/T^y) - 1 -rDl^;u hi/U— h (5 0 3inff> 1. 2 

mmo 1) , hV^A (12 7mg, 1 , 2mmo 1) . 3^^t± b ^) ^ 

A (30mg, 0.2mmol) ^ilD^. 9 O'CT" 9l^r^™il^b^ i^iETCC^ 

^^/^^y— ;i/ (5 0 : 1) {c^x., Jt^J5::7'7i'Sy a MffiTtc?^ 
i^^S^U m^m^i^i7nnj<.'^>izmmi^rz'^. 4Mm^i^:t=Jp-9-> 1. 0 
ml^Jn;?.-r^M-emm#Ufeo ^^^&@*U ^g^SO.SM-NaOH i:i7U 

m^^h^mti'^n^m^mtLxn^tirz (3 7 6ings 8 8%) » 

3 9 
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NMR(CDC13 ) 6 : 1.60-1. 78(4H, m), 1.95(2H, q, J=8.6Hz) 2.08-2.17(lH, 
m), 2.28-2.38(lH, m), 2.52-2.72(3H, m), 2,82-2. 92(1H, m), 2.86(3H, s), 
3.08-3. 16(1H, m), 3.60(1H, dd, J=10.7, 14.3Hz), 4.09(1H, dd, J=3.7, 14.3 
Hz), 5.24(1H, d, J=13.0Hz), 5.34(1H. d, J=13.0Hz), 6.45-6. 53(2H, m),6.58 
-6.62(1H, m), 6.76-6.85(3H, m), 6.99-7. 16(4H, m), 7.27-7.35(2H, m) 

(R) -5. 1 l-i?tHD-5- [1- C3- i3-^^JVT^yy 

yu/i>- 1 )]/:} -2-fD >;i^n;i/pi5^;i/] i^^y^J Cb, Ci, 4D 

mmm 3 9 (Dit^m^mmm 2 4 tmmizmmLxmmih^<m^&Bmi^t u 

rmtz (2 9 7ing. 6 8%) o 
B}^: 1 2 6 - 1 2 9-C 
E S I/Ma s s : 4 2 8 [M+r] 

NMR(CDC13 ) 6 : 1.85-2. 35(6H, m), 2.63-2.78(2H, m), 2.82-2.95(lH, m) 
2.97(3H, s), 3.37-3.52(2H, m), 3.70-3.86(2H, in),4.13(lH, dd, J=8.7, 15.3 
Hz), 4.59(1H, dd, J=6.0, 15.3Hz), 5.18(1H. d, J=14.0Hz), 5.31(1H, d, J= 
14.0Hz), 6.78-6.88(3H, m), 6.99-7.07(3H, m), 7.12-7.32(5H, m), 7.44-7.50 
(IH, m), 7.58(1H, s) 

mmm i d 



4 0 
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mmm2<Dit'^<^ somg 

%m .20 Ong 

?^S-tr;i/P— ;^ 4 Omg 

mMm2<Dit^!^ 5 Omg 

%m 9 Omg 

he^tn3i/3S)|f& 6 Omg 

3 Omg 

J^T^T^'J >^x'^;^S/«i7A 1 Omg 
Ci^^J««J 3 D 



cmmm4:i 
cssi^^'j 1 :i 

In vitro i^3)li^'yA^^'^JlmtKi^m {Mm) 

Crj :CDSfH4^>yN ( 8 31S^t~ 1 2 Mf^) ©M;^iljMS}^ttl 

ilM^&^'l' P— h'r'iS3!)^^5t7 'J •i'A-^-f P- (9 4. 6 mM©NaC 1> 



4 
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4 5. 0 mM®KC 1. 1. 8 mMCDC aC It ^ 1. 0 4 mMCDMg C 1 2 . 0. 4 
mMCDNaHz PO. ^ 11.9 mMONaHCOa x 5. 5 5mM<D^)Vzi—x)lZ 

^BuMM{cJ;»3Mbfeo «c:i3x ib^E^felHil LTS-p y^^^l^l^^O 4 0 4 3 5 



^1 ijjvi^^2x^^^)vmmm (iM^) 



2 12 2 5 5 

mm 6 2 4 

USEfifiJ 10 5 1 5 7 

mmm 14 41 82 

mmm 19 3 6 

mmm 24 31 1 8 0 

HilS^^J 3 8 2 5 

-fb^^ A 9 5 3 0 



4 2 
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a 





.CO2H 



CO2H 



C^WlM2:i In vitro •^Jli^^Jx^'^^JVmtfii^m (HH) 
Cr j : CDMi^^'V h (8Mffi^~l 2mm) (Dlilll^lBlfigP J; ^3 3 cmtD^ 

Hf^^fe^-I" D— h-?t5!pe>* U '>A-i5^>f P— (94.6 mMONaC 1. 
45.0 mMCDKClx 1.8 mMCDCaClz ^ 1.0 4 mM^MgClz > 0.4 
mMCDNaHz PO4 > 11.9 mMCDNaHCOs ^ 5. 5 5 mM®^7;m— ;:^) 

0 4 0 4 3 5 9 A l-^(CiBa^nfe<b^t)A^fflV^feo 



4 3 
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^2 




(I1]J@) 




(i^ii^ 1 O-'MT?) 


I Cso (nM) 


^Mm 2 


6 2 


3 5 


m^m 6 


5 1 




nmm i o 


8 7 


1 7 


nmm 1 4 


7 6 


1 8 


mmm 1 9 


7 1 




HiKB^iJ 2 4 


6 7 


4 3 


HJfil^iJ 3 8 


5 2 




<b^i^ A 


4 8 


12 0 



M^-fb-^i^a^MT. pH=7. 2CD0. 1 5M'J>^^Sgijr^Sl-^^U j^b 



4 4 
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*3 ^^mmmiznt^mm^ 





2 


0. 


0 3 6 




7 


0. 


6 3 8 




8 


0. 


1 1 6 




1 0 


0. 


0 3 0 




1 3 


0. 


4 18 




1 4 


0. 


0 5 6 


mmm 


2 4 


0 . 


0 4 9 


mmm 


3 8 


0. 


0 4 1 




A 


0. 


0 13 
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1. -C'^^nSS, 1 1 -i^t KDi;^>y Cb, eD CI, 
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